through the calorimetric experiment in 1998. The experiments showed that PtSn had two different structure in low temperature and high temperature, at low temperature the formation enthalpy of PtSn is -74 kJ mol -1 , the formation enthalpy of PtSn at high temperature is 63.5 kJ mol -1 , and the formation enthalpy of Pt3Sn is -55.3 kJ mol -1 . Su etc [18] calculated the phase diagram of Pt-Sn system and researched the thermodynamic parameters of Pt-Sn system in 2001. They used self consistent thermodynamic model parameters to describe the phase equilibrium on the system, and the mesophase of system used stoichiometric ratio model, the phase diagram and thermodynamic parameters optimized by the calculation agreed well with the experimental data. The main existing phase in the Pt-Sn binary system were liquid phase, intermediate phase and FCC phase, the equilibrium reaction temperature and component from different references of Pt-Sn system as shown in table 1. 
, which element i (i = Pt, Sn) is componentof Φ phase (Φ = FCC (Pt, Sn), BCT Sn and liquid), the relationship between free energy and the temperature is:
is the molar enthalpy of pure element i at 298.15 K and under 1 atmospheric pressure, T is the absolute temperature, a, b, c, d, e, f... is the fitting undetermined coefficients, Gibbs free energy expression of pure component (Pt and Sn) using SGTE (Science Group Thermodata Europe) expression in the database [19] .
Thermodynamics model of liquid phase. In actual solution, atoms binding energy often influenced by temperature, composition and other factors, the interaction are not always the constant, therefore, to modify the interaction parameters, making it the function related to the temperature and composition, in order to achieve the more accurate description of the liquid phase and the FCC phase in Pt-Sn system, choose the subregular solution model to describe the Gibbs free energy, the Gibbs free energy expression is:
Type y i is the mole fraction in the liquid phase of element i, i(j) on behalf of each phase, namely Pt, Sn and PtSn. (2) is the gibbs free energy of Pt, Sn liquid phase, adopts the SGTE database expression [20] . The gibbs free energy
is formation enthalpy and entropy of PtSn respectively, the two parameters were optimized.
The thermodynamic model of solid phase (Pt)
The computation formula gibbs free energy of face-centered cubic phase Pt is as follows:
Thermodynamics model of intermediate phase Pt-Sn system have five intermediate phase, namely PtSn, PtSn2, Pt2Sn3, Pt3Sn, PtSn4, among them PtSn crystal structure belongs to the hexagonal system, has the NiAs type structure, the space group is P63/mmc, crystal parameters are a=b=4.104 Å, c=5.436 Å, α=β=90 °, γ=120 °, cell contains four atoms; Crystal structure of PtSn2 belongs to the cubic system, the space group is Fm-3m, crystal parameters are a = b = c = 6.4331Å, α=β=γ=90 °, cell contains 12 atoms; Pt2Sn3 crystal structure belongs to the hexagonal system, the space group is P63/mmc, crystal cell parameters are a=b= 4.325Å, c = 12.934 Å, α=β= 90 °, γ= 120 °, the cell contains 10 atoms; Pt3Sn crystal structure belong to cubic system, with AuCu3 type structure, space group is Pm-3m, crystal cell parameters are a=b=c=4Å, α=β=γ= 90 °, the cell contains 4 atoms; PtSn4 crystal structure belongs to the orthogonal system, space group is ABA2, crystal cell parameters are a = 6.397Å, b = 6.426Å, c = 11.381Å, α=β=γ= 90 °, the cell contains 20 atoms [20] [21] [22] [23] . The computation formula of gibbs free energy of five intermediate phase is:
Type A 'and B' is optimized parameters.
The optimized and calculated of thermodynamic parameters.
PanOptimizer is the parameters module in C/C++ software environment, which evaluated experiment thermodynamics, kinetics and thermal physical model, not only can be used as a thermodynamic model parameters optimization tools, as well as optimization of thermal physical properties and dynamic model parameters [24] . Using the recent related experimental data, and combined with PanOptimizer optimization platform, optimized each phase parameters. Raub.E, S.N.Tripathi, T.B.Massalski, J.Korb, Okamoto.H and S.R.Bharadwaj successively has carried on the experiment and thermodynamics calculation for Pt-Sn binary system. Among them the work of S.R.Bharadwaj and J.Korb is more comprehensive and reliable, so optimization mainly chose their experimental data and SGTE proposed data in 2010.
Optimization carried by PanOptimizer program. First, optimization the phase parameters one by one, and then overall optimization. The Optimized parameters as shown in table 2. 
Discussion and analysis
The calculated phase diagram is shown in figure 1 . For comparison, the phase diagram calculation and optimization by Su etc is also shown in figure 2. By contrast figure 1 and figure 2 , Pt-Sn binary phase diagram calculated by Su etc [18] with Pandat software [25] in the Sn-rich area more than 900 ℃ has miscibility phenomenon in liquid phase. But this area of miscibility is actually not exist, nor related experiment verified, so this study abandoned the liquid miscibility, and the liquid area was redefined, introduced liquid phase PtSn, the gibbs free energy of liquid Pt, Sn, calculated by SGTE database expression and gibbs free energy of PtSn liquid can adopt the above formula (3) to calculate. The functions used in the calculation are shown in table 3. Fig.1 . Calculated the Pt-Sn phase by Pandat software Fig.2 . The phase diagram of Pt-Sn system calculated by Su [18] 
Conclusion
Using the latest experimental data and the thermodynamic model optimized the parameters of Pt-Sn system, In Pt-Sn system, there is no liquid immiscible area, introduced PtSn into liquid when optimize the system. According to the optimization parameters calculated the Pt-Sn binary phase diagram, the calculated phase diagram are good agreement with the most recent phase diagram in terms of zero variable reaction temperature and ingredients, at the same time, the thermodynamic properties was also coincident.
